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FIELD OF THE INVENTION 

The present invention relates to an apparatus and method for using concepts and related 
identifiers to dynamically construct a sentence for responding to a user request. 

BACKGROUND OF THE INVENTION 

Wireless devices, such as cell phones and personal digital assistants (PDAs), are becoming 
more commonly used and have the potential for communication over the Internet in addition to 
traditional telephone networks. The Internet communication with these devices permits users to obtain 
services and other related information using wireless communication with the devices. For example, a 
user can download content from the world wide web on the Internet using a cell phone and have the 
information displayed on the display panel of the cell phone. Therefore, in addition to using the cell 




phone for voice communication, the user can obtain content over the Internet concerning, for example, 
services available from service providers. The user can also execute transactions over the Internet 
using the cell phone or other wireless device. For example, the user can make electronic purchases for 
good or services, analogous to how users can make transactions over the Internet using a personal 
5 computer having a connection to the Internet. 

Many wireless devices, however, provide for limited ways to enter information for 
communications over the Internet. Cell phones, for example, typically have only a key pad in addition 
to a microphone, making entry of textual information slow and inconvenient. Other devices, such as 
PDAs, may have even more limited ways to enter textual information. Therefore, these devices do not 

& 

10 41 typically provide the same ease of interacting over the Internet as provided by a personal computer 
83 having a keyboard and cursor-control device for easy and convenient "point and click' 1 selection of 
?V content displayed in web pages. These devices may also be limited in how information can be 
s displayed. Wireline devices, such as conventional phones, provide for even more limited interaction 
over the Internet. 

15 j£j Also, when using these user devices to execute the transactions, the information available 

through the transactions is often limited. A user request for content often results in generic content 
potentially applicable to many situations other than the particular situation of the user. For example, a 
user may want information about purchasing gifts for others or information about services available such 
as travel-related information. In response to a request for such information, the user may be provided 

20 with information about gifts for generic categories and other information for general travel-related 
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services. Without targeting the information to the user's situation, the information may not have much 
value to the user. 

Accordingly, a need exists for increased options and versatility for user's having wireless 
devices or wireline devices to interact and make transactions over the Internet, for increased versatility 
to request service or make transactions with service providers, and for obtaining more information 
targeted to a user's particular situation or request. 

SUMMARY OF THE INVENTION 

A method and apparatus consistent with the present invention dynamically construct a sentence 
relating to a user request. An indication of concepts is received from a user, and related queries are 
selected to present to the user based upon the concepts. A sentence relating to the user request is 
dynamically constructed using the concepts. A user can select concepts within the sentence after or 
during its construction, and the sentence is dynamically updated based upon those selected concepts. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings are incorporated in and constitute a part of this specification and, 
together with the description, explain the advantages and principles of the invention. In the drawings, 

FIG. 1 is a diagram of a system for processing requests for service; 

FIG. 2 is a diagram of a network for communicating with wireless and wireline devices and 
service providers to process requests for service; 

FIG. 3 is a diagram of exemplary components of a server for processing requests for service; 
FIG. 4 is a diagram of exemplary components of a wireless device; 



FIG. 5 is a diagram generally illustrating a sentence structure using concepts and associated 
concept identifiers to link concept data in order respond to a user request for service; 

FIG. 6 is an example of linking concepts using the sentence structure shown in FIG. 5; and 
FIGS. 7 and 8 are flow chart of a method for hypertext concept notation to dynamically 
construct a sentence based upon concepts in order to respond to a user request for service. 

DETAILED DESCRIPTION 
Introduction 

Embodiments consistent with the present invention provide various features for a web-based 
electronic personal assistant, as described in the web-based personal assistance applications identified 
above. The electronic personal assistant is implemented with a system server that the receives requests 
from users through wireless or wireline devices and processes the requests in order to provide the user 
with requested service or information. These features permit the user to interact with the system server 
in a variety of ways such as through a display on the device, a keyboard or keypad, or through voice 
interaction. The system server can present information to the user in a variety of ways as well, such as 
through audio communication or through information presented on a display with, for example, textual 
information, screens, or web pages presented with HyperText Markup Language (HTML). 

The requests, as explained in the web-based personal assistance applications identified above, 
can include any request for service or information. For example, a user may request a meeting, and in 
response the system server queries the user to obtain information required to arrange the meeting and 
then automatically makes the arrangements. As another example, a user may request information 
concerning services in a particular geographic location or based upon other parameters, and the system 
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server can query the user to determine the type of information requested, such as particular types of 
retail establishments, and provide the information to the user. As another example, a user may request 
to purchase goods or services, or make reservations for services, and in response the system server 
queries the user to determine the type of goods or services desired as well as other information such as 
5 a desired price. Based upon that information, the system server automatically makes the purchase for 
the user. For the reservations example, the system server can query the user to determine information 
required to make the reservations for the user. For any request, the system server can access user 
preferences to obtain information required or useful to process the request, such as the user's credit 



card information and shipping address. 
lO^gj In addition, the system server can automatically notify the user of particular information. The 

Oil system server typically maintains a database of preferences for the users in order to help process the 

't2 requests. It also maintains a concept database and uses the concepts in order to retrieve and construct 

H* 

s queries, such as text fragments, for the user. The use of only text fragments, for example, saves 

en 

V* transmission time in comparison to transmission of graphical information over a network; alternatively, 
15?n graphics can be used in addition to the text fragments. 

Based upon the type of request, and potentially user preferences, the system server selects the 
appropriate queries from the concept database to obtain information to process the request. Upon 
completion of the processing, the system server can present to the user a sentence constructed from the 
related concepts in order to confirm the request. It can also use the sentence to document the request, 
20 retrieve the appropriate resources for it, and otherwise fulfill the request. This process, and the use of 
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these concepts and the structure for a concept database, are further described in the web-based 
personal assistance applications identified above. 

The system server can also cross-reference the concept database with a service provider 
database. In order to fulfill requests, the system server can access a database identifying available 
service providers for the request. At the end of each string of concepts in the concept database, that 
database can specify a link or pointer to the relevant service providers in the service provider database. 
For example, if the request is for a meeting, once the system server has all the relevant information as 
constructed from the concepts, the concept for the location of the meeting can include a pointer or link 
to the establishments proximate the location and available to provide food for the meeting. Therefore, 
information for relevant service providers can be associated with the appropriate concepts in the 
concept database. 

Request Processing 

FIG. 1 is a diagram of a system for fulfilling a request for service. The system includes a system 
server 10 for processing a request transmitted from a requestor 12 through a network 14 such as the 
Internet or other wireline or wireless network. System server 10 includes several software modules for 
processing the request from requestor 12. A communicator module 16 manages an interface for the 
communications with requestor 12 over network 14. Communicator module 16 receives the request 
and provides necessary formatting and other processing for transmitting it to a planner module 22. 

Planner module 22 interacts with a service provider module 24 in order to obtain the resources 
for fulfilling the request. In particular, service provider module 24 interacts over a network 30, such as 
the Internet or a phone network, with one or more service providers 32 in order to obtain services to 
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fulfill the request. Service provider module 24 provides for communication and data conversion for the 
interaction, while planner module 22 manages processing of the request and interacts with various 
databases for processing the request. A private credit card service module 28 can provide for secure 
order processing of the request to help safeguard users' personal information such as credit card 
numbers. 

Once the planner module 22 has obtained the resources for the request, it communicates 
information to fulfill the request to an executor module 18. Executor module 1 8 includes a pending plan 
database 20 for storing and managing resources and other information to fulfill the request. Executor 
module 18 thus communicates back over network 14 with requestor 12 to provide confirmation of the 
request and also to execute the request. 

A learning module 26 can provide for fine-tuning plan data within a database 34 in order to 
more efficiently process requests, particularly from the same requestor. Other databases include a 
database 36 storing financial data accessed by executor module 18, and a database 38 storing personal 
data accessed by executor module 18 and planner module 22. The personal data can include an 
account for each user having a profile and preferences for the users, and the information can be indexed 
by a particular user identifier such as a phone number or code. 

Table 1 illustrates a user account. As shown, the user accounts can include users' preferences 
for a wide variety of information such as for travel, dining, and other types of service providers. The 
user preferences can be continually updated and refined over time as the system server gathers more 
information concerning the user, and the system server can optionally use learning models for the 
refinements and use the preferences to make "smart choices" in processing users' requests. The 
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information can be stored in a variety of ways such as in a relational database or with name-value pairs 
in Extensible Markup Language (XML). 



Table 1 


user 1 identifier 


data 


contact 


name, address 


profile 


user 1 characteristics 


hotel information 


user 1 hotel preferences 


airline information 


user 1 airline preferences 


rental car information 


user 1 rental car preferences 


restaurant information 


user 1 restaurant preferences 


service provider preferences 


user 1 service provider preferences 


other category 


user 1 preferences for the category 



Processing to fulfill the request is further explained in the web-based personal assistance 
applications identified above. 

Network 

FIG. 2 is a diagram of an exemplary network 50 illustrating interaction for receiving and 
processing requests from users such as requestor 12. It illustrates how the system can receive requests 
through wireless and wireline transmission over conventional phone and cellular networks as well as the 
Internet or other computer networks. A requestor typically makes a request from a wireless or wireline 
device. The wireless devices include any device capable of wireless electronic communication and 
examples include the following: cellular phones; PDAs with wireless network access; wireless Internet 



appliances; personal computers (including desktop, laptop, notebook, and others) with wireless 
network access; and personal computers with microphones, speakers, and circuitry for permitting 
wireless phone calls. The wireline devices include any device capable of electronic wireline 
communication and examples include the following: conventional phones; PDAs with wireline network 
access; Internet appliances; personal computers (including desktop, laptop, notebook, and others) with 
wireline network access; and personal computers with microphones, speakers, and circuitry for 
permitting wireline phone calls. 

A wireless device 52, for example, can interact through wireless transmission with a base 
station 56 for communication over a personal communication system (PCS) 58. A request may also be 
made from a wireline device 54 communicating over a public switched telephone network (PSN) 60. 
Systems for wireless and wireline communication, includes a PCS and PSN, are known in the art. 

Communications through networks 58 and 60 are transmitted through a gateway 62 and 
potentially a buffer 64 to a speech processor 66 for performing processing of audio or particular types 
of communications, such as for voice-to-text conversion. Also, the communication may occur directly 
from gateway 62 to an interface server 68. Interface server 68 controls gateway 62, and it provides an 
interface between a system server 76 and gateway 62, speech processor 66, and the world wide web 
70. 

System server 76 corresponds with system server 10 in FIG. 1 to process user requests. 
Interface server 68 provides the data conversion and processing for transferring data to and from 
system server 76. As shown by the dashed line, speech processor 66 and interface server 68 can be 
implemented with the same physical machine or with different machines. Also, system server 76 can be 
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implemented with one or more physical machines and can also be programmed to implement the 
functions of speech processor 66 and interface server 68. 

In addition to receiving requests over networks 58 and 60, interface server 68 can receive a 
request over the world wide web 70. In particular, a wireless device 74 can interact through wireless 
5 communication with a PCS 72, which communicates over the world wide web 70 through a 

communication protocol such as, for example, the wireless application protocol (WAP). The WAP for 
communications over the Internet is known in the art. 

System server 76 can communicate over the world wide web 78 with various service provides 
80 to fulfill requests. In addition, system server 76 can communicate with credit card processing or 

10 S other financial networks 86 in order to provide financial processing for fulfilling requests. Networks 86 

SI 

S3 can include known networks, including banking networks, for processing credit card transactions. As 

Lu 

shown, service providers 80 and financial networks 86 can also send and receive communications 

* 9 through a PCS 82 and PSN 84. 

fU System server 76 can communicate directly over the world wide web 78 to a gateway 88 and 

1 5 base station 90 in order to provide communication directly with a wireless device 92. Also as shown, 

r : 

communications can occur from system server 76 back through interface server 68 and speech 
processor 66 to the end user wireless devices 52 and 74 and wireline device 54; system server 76 can 
. also communicate directly with gateway 62, as shown. Those communications can provide, for 
example, confirmation of a request or information responsive to a request. 
20 Network 50 illustrates fundamental hardware components for communications over the various 

types of networks shown. As known in the art, network 50 can include additional components and can 
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also include components for providing services known in the art with respect to phone calls. For 
example, it can include a caller ID service to provide system server 76 with the phone number of the 
user's wireless or wireline device originating a communication. Also, network 50 can include other 
means for communication of data such as through satellite transmission. For transmission over the 
Internet, network 50 can use Transmission Control Protocol/Internet Protocol (TCP/IP) or other 
protocols. 

Server Components 

FIG. 3 depicts a server 100 illustrating exemplary hardware components of system server 10 
and other machines used by the system, such as speech processor 66 and interface server 68. Server 
100 includes a connection with a network 1 16 such as the Internet or other type of computer or phone 
networks, which may correspond with the networks shown in FIGS. 1 and 2. Server 100 typically 
includes a memory 102, a secondary storage device 1 10, a processor 1 12, an input device 1 14, a 
display device 108, and an output device 106. 

Memory 102 may include random access memory (RAM) or similar types of memory, and it 
may store one or more applications 104 for execution by processor 112. Applications 104 may 
correspond with software modules to perform processing for the functions described below. 
Secondary storage device 110 may include a hard disk drive, floppy disk drive, CD-ROM drive, or 
other types of non-volatile data storage, and it may correspond with the various databases shown in 
FIG. 1. Processor 1 12 may execute applications or programs stored in memory 102 or secondary 
storage 1 10, or received from the Internet or other network 116. Input device 114 may include any 
device for entering information into server 100, such as a keyboard, key pad, cursor-control device, 
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touch-screen (possibly with a stylus), or microphone. Display device 108 may include any type of 
device for presenting visual information such as, for example, a computer monitor, flat-screen display, 
or display panel. Output device 106 may include any type of device for presenting a hard copy of 
information, such as a printer, and other types of output devices include speakers or any device for 
providing information in audio form. Server 100 can possibly include multiple input devices, output 
devices, and display devices. 

Although server 100 is depicted with various components, one skilled in the art will appreciate 
that this server can contain additional or different components. .In addition, although aspects of an 
implementation consistent with the present invention are described as being stored in memory, one 
skilled in the art will appreciate that these aspects can also be stored on or read from other types of 
computer program products or computer-readable media, such as secondary storage devices, including 
hard disks, floppy disks, or CD-ROM; a carrier wave from the Internet or other network; or other 
forms of RAM or ROM. The computer-readable media may include instructions for controlling server 
100 to perform a particular method. 

Wireless Device Components 

FIG. 4 illustrates exemplary hardware components of a wireless device 120, which may 
correspond with the exemplary wireless devices identified above. Wireless device 120 typically 
includes a memory 122, a secondary storage device 130, a processor 132, an input device 134, a 
display device 128, an output device 126, a transmitter/receiver 136, and a short range 
transmitter/receiver 138. 
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Memory 122 may include RAM or similar types of memory, and it may store one or more 
applications 124 for execution by processor 132. Applications 124 may correspond with software 
modules to perform processing for the functions described below, and they may also include web 
browser programs for retrieving and displaying content from the Internet. Secondary storage device 
130 may include a hard disk drive, floppy disk drive, CD-ROM drive, or other types of non-volatile 
data storage such as a ROM. Processor 132 may execute applications or programs stored in memory 
122 or secondary storage 130. Input device 134 may include any device for entering information into 
wireless device 120, such as a keyboard, key pad, cursor-control device, touch-screen (possibly with 
a stylus), or microphone. Wireless device 120 can include multiple input devices; for example, it can 
include both a microphone and key pad for a cell phone. Display device 128 may include any type of 
device for presenting visual information such as, for example, a computer monitor, flat-screen display, 
or display panel. Output device 126 typically includes a speaker for providing information in audio 
form. It can also include a device for providing a hard copy of information such as a printer, or provide 
a port for a connection to a printer. Wireless device 120 can possibly include multiple input devices, 
output devices, and display devices. 

Transmitter/receiver 136 provides for wireless communication with phone networks or 
computer networks such as is shown in FIGS. 1 and 2. Transmitter/receiver 136 can be implemented 
with known RF transmitters and receivers for providing cellular transmission between wireless device 
120 and base stations such as base stations 56 and 90, or it can be implemented with a wireless 
transmitter/receiver for other types of communication such as a satellite transmission. 
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Short range transmitter/receiver 138 provides for wireless short range communication with 
other wireless devices, and it can be implemented with transmitters and receivers that operate 
according to the IEEE standard 802.1 1 for local wireless networks or according to the standard 
referred to as the Bluetooth™ technology for direct wireless communication between local interactive 
wireless devices; that technology is explained in, for example, the Specification of the Bluetooth 
System, Core, vl.O B, December 1, 1999 and the Specification of the Bluetooth System, Profiles, vl.O 
B, December 1, 1999, both of which are incorporated herein by reference. 

In addition, even if a wireless device does not contain short range transmitter/receiver 138, 
technology exists to obtain an approximate geographic location of certain wireless devices. In 
particular, using multiple base stations the signal from a cellular phone, for example, can be triangulated 
in order to obtain an approximate geographic location of the cellular phone, including an indication of its 
vertical (altitude) location. 

Although wireless device 120 is depicted with various components, one skilled in the art will 
appreciate that this wireless device can contain additional or different components. In addition, 
although aspects of an implementation consistent with the present invention are described as being 
stored in memory, one skilled in the art will appreciate that these aspects can also be stored on or read 
from other types of computer program products or computer-readable media, such as secondary 
storage devices, including hard disks, floppy disks, or CD-ROM; a carrier wave from the Internet or 
other network; or other forms of RAM or ROM. The computer-readable media may include 
instructions for controlling wireless device 120 to perform a particular method. 
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Exemplary hardware components for wireline devices, such as the examples provided above, 
can include the same components as wireless device 120 except without the transmitter/receiver 136 
and the short range transmitter/receiver 138. 

Hypertext Concept Notation 
5 The use of concepts to construct a sentence for responding to a user request is described 

above in the related applications. The use of hypertext concept notation permits the linking of related 
concepts through concept identifiers. Therefore, a sentence can be dynamically changed by a user 
selecting a concept within the sentence, either complete or in the process of being constructed. The 
data for the selected concept can be updated and the new data inserted into the sentence using concept 
10jS identifiers. 

93 FIG. 5 is a diagram generally illustrating a sentence structure 150 using concepts and associated 

m 

T': concept identifiers to link concept data in order respond to a user request for service. Sentence 
" s structure 150 includes a plurality of concepts 154, 162, and 168. Each concept includes an associated 
concept identifier: concept 154 includes a concept identifier 156; concept 162 includes a concept 

s i' 

15 identifier 164; and concept 168 includes a concept identifier 169. Each concept identifier, as shown, 

Ibid: 

can be linked with the next concept for logically building a sentence. For example, concept identifier 
156 is linked (160) with concept 162, and concept identifier 164 is linked (167) with concept 168. 

Each concept is also associated with data for use in constructing variations of the sentence. 
Concept 154 includes associated data 158, concept 162 includes associated data 166, and concept 
20 168 includes associated data 171. Also, each concept through its concept identifier can be linked with 
an option list for filling in the associated data. Concept identifier 156 is linked (174) with option list 
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170; concept identifier 164 is linked (178) with option list 172; and concept identifier 169 is linked 
(173) with option list 175. Data can be selected, as illustrated by option links 176, 180, and 175, to fill 
in data for the associated concept. A database structure for the linking of concepts and option lists 
through concept identifiers is further explained in the related applications identified above. 

FIG. 6 is an example of linking concepts using the sentence structure shown in FIG. 5. A user 
view 182 illustrates a sentence as displayed in text to a user on a user device such as on a display 
screen or panel on the exemplary user devices identified above. A data structure 184 illustrates the 
corresponding links and structure stored in the concept database. The first concept 188 ("what") 
involves an initial prompt and, in this example, the "what" concept involves arranging a meeting (186). 
Concept 188 includes an associated concept identifier 190, and that concept identifier is linked (191) 
with the next concept 194 ("who") for this initial concept of arranging a meeting. Therefore, when a 
user selects the concept of arranging a meeting, the system server, such as system server 10, 
determines through link 191 that it should next query the user to determine who will attend the meeting. 

In this example, concept 194 includes associated data 198 for a meeting with "John" and the 
corresponding data 192 is displayed to the user. Concept 194 includes an associated concept identifier 
196. In order to determine an option list for the "who" concept 194, concept identifier 196 is linked 
with an electronic address book 200 for use in retrieving and presenting names to the user as options 
for the corresponding concept data. 

Concept identifier 196 is linked (195) with the next concept 204 ("where") for this request, 
involving selecting a location for the meeting. The "where" concept 204 includes a concept identifier 
206, which can be linked with an electronic address book 210 for presenting to the user locations as 
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the option list for the corresponding concept data. In this example, a user has selected "Bell South" as 
the concept data 208, and that data is also displayed to the user as data 202. Finally, concept identifier 
206 is linked (205) with the next concept 214 ("when") for this request, involving selecting a time for 
the meeting. The "when" concept 214 includes an associated concept identifier 216, which can be 
linked with an electronic calendar 220 for displaying to the user various dates and times as the option 
list for the corresponding concept data. In this example, the user has selected "next week" as the 
concept data 218, and that data is displayed to the user as data 212. 

Therefore, the basic structure for constructing a sentence involves use of linked concepts, each 
concept having a concept identifier and concept data. The concept identifiers are used to create the 
data structure links and can be used with pointers or any type of electronic linking of information. 
Certain concepts, such as the initial prompt, do not necessarily include associated concept data. The 
concept identifiers can be implemented with any information for uniquely identifying a corresponding 
concept. They are shown as sequential numbers in this example for illustrative purposes only. Also, 
each concept can be associated with a concept class to further structure the linking of concepts. 

In the user view, the concepts for selection can be indicated through visual formatting. In this 
example, each concept is shown as underlined. They can also be indicated with boxes, shading, 
different colors, symbols, or any visual formatting identifying them. Therefore, the user has a visual 
indication of each concept and can select them to dynamically change a sentence. For example, once 
the sentence in user view 182 is complete, or during construction of it, a user may go back and select a 
previous concept for which data was already entered. A user can select a displayed representation of a 
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concept by, for example, tapping on the displayed text through a touch-screen or by entering a keyed 
or spoken command. 

Upon selection of the representation of that concept, the system server can user the concept 
identifier to retrieve the option list, permit the user to select new data from the option list, and insert the 
5 new data in the sentence. The system server determines where to insert the data through the linking of 
the concepts with concept identifiers. For example, the system server determines that the "who" 
concept data is inserted in the sentence between the "what" and "where" concepts. The term "hypertext 
concepts" refers to the linking of concepts with concept identifiers and for use in linking related 
concepts. 

10S FIGS. 7 and 8 are a flow chart of a method 230 for hypertext concept notation to dynamically 

"Viir 
~~.A 

ffil construct a sentence based upon concepts to respond to a user request for service, as illustrated in 

W 

?!: FIGS. 5 and 6. Method 230 can be implemented, for example, with software or firmware modules on 
1 a server such as system server 10 and the user device, as necessary to perform the method. In method 

W 230, a device first initiates a connection over the network (step 232), and the server completes the 

hi- 

15 Si connection (step 234). The term "device" includes wireless and wireline devices as explained above. 

H ; 

The term "server" includes, for example, system server 10 and potentially speech processor 66 for 
voice recognition and text conversion features. The network for communication can include any of the 
networks explained above. 

The server attempts to validate the user (step 236) and determines whether the user is properly 
20 validated (step 237). Validation is used to identify an authorized user and, for example, retrieve the 
user's preferences from personal data 38. It can occur in a variety of ways such as through use of a 
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caller ID feature to link the user's phone number with his or her account in a database, by having the 
user enter a code or password and linking that information with the user's account in the database, or 
through a voice print technique used to electronically record the user's voice and attempt to match it 
with prerecorded voice prints in the database. 

If the user is not properly validated, the server typically sends an error message and 
disconnects with the user's device (step 238). If the user is validated, the server retrieves an initial 
prompt and option list from the concept database and sends them to the device (step 240). An initial 
prompt is used to determine the type service requested; for example, the server may ask if the user 
wants to arrange a meeting, obtain information, order goods or services, or make a reservation. An 
exemplary concept database, initial prompt, and option list are explained in the web-based personal 
assistance applications identified above. 

The server transmits the query for display on the user's device according to formatting criteria 
(step 242). The formatting criteria can involve, for example, how to visually indicate or represent the 
concepts for selection. The device receives a response from the user, involving selection of a concept 
or data for the a concept, and sends the response to, the server, such as through a key pad input or 
selection on a display panel (step 244). In addition to keyed input, the server can receive and process 
a voice input through voice-to-concept conversion techniques as described in the related application 
identified above. 

The server selects the best match from the concept list to build the concept selection array (step 
246). The server can use, for example, artificial intelligence or heuristic techniques to implement the 
user preferences for building the array. The server also saves the selected concept and data in the 
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concept selection array using the concept database (step 248). The process of selecting a best match 
and building the array is further explained in the web-based personal assistance applications identified 
above. 

The server determines if the user selected a previous query or representation of a concept in the 
sentence (step 250). A previous query involves a query for which the user already entered data during 
construction of the sentence. A user can select a query, for example, as identified above by selecting 
the displayed text through a touch-screen or a keyed or spoken command. The representations of the 
concepts can be identified through visual formatting such as the underlining shown in FIG. 6; thus, the 
user is provided with a visual indication of the concepts available for selection. 

If the user selected a previous query, the server retrieves the option list for the selected query 
using the associated concept identifier (step 252). If the previous query selected is the initial prompt, 
the server can retrieve a list of concepts or initial prompts as the option list. The server loads and sends 
to the device the current sentence and option list for the selected query (step 254). The query can 
include a text fragment relating to the concept as determined through the concept identifier links. The 
concept thus is an abstraction. The text fragment embodies the concept and provides a way to query 
the user for a response to the concept. The text fragment can be retrieved from the concept database 
using the concept identifier for the next concept. Concept identifiers are also referred to as concept 
codes. 

The server presents the query according to the formatting criteria (step 256) and determines if 
the user wants to view the option list (step 258). If so, the device presents the query and option list 
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(step 260). The device can be programmed to automatically or by default present the option list for 
each query. The method then returns to step 244 to receive and process the response to the query. 

If the user had not selected a previous query, as determined in step 250, the server uses the 
concept identifier and linking to determine if another concept exists for constructing the sentence (step 
262). If another concept exists (step 264), the server loads and sends to the device the current 
sentence, query, and option list for the next concept (step 166) and returns to step 242 to present the 
query and potentially the option list, and process the response. 

When no more concepts exist, meaning that the server has the information required from the 
user to process the request, the server sends confirmation of the request to the device (step 268) and 
the device displays the confirmation (step 270). The confirmation can be implemented using, for 
example, a textual sentence displayed to the user on the user's device and containing the complete 
request as determined through the queries and user's responses. The confirmation thus can include the 
sentence in a completed state embodying the information required to respond to a request. It can also 
include a sentence in a current state having a sub-set of the information required to respond to the 
request. The current state of the sentence is often displayed during the process of querying and 
gathering information to respond to the request. 

The server also prepares and sends the concepts and data to a system server to process the 
request (step 272), and that processing can occur as explained, for example, in the web-based 
personal assistance applications identified above. If voice recognition were used, speech processor 66 
performs the voice conversion and step 272 involves transmitting the corresponding concepts and data 
to system server 76 via interface server 68. 
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While the present invention has been described in connection with an exemplary embodiment, it 
will be understood that many modifications will be readily apparent to those skilled in the art, and this 
application is intended to cover any adaptations or variations thereof. For example, various types of 
user devices, hardware components for the devices and servers, and types of network transmissions 
may be used without departing from the scope of the invention. This invention should be limited only by 
the claims and equivalents thereof. 
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